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A Categorical Data Analysis of Heart Disease Levels

Using Generalized Linear Models and Odds Ratios
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ABSTRACT

The analysis of risk factors affecting the probability of category levels due to heart
disease is evaluated. Two cases are considered, case 1: responses are divided into two groups:
death and survivors, case 2: responses are divided into 4 groups: non-heart disease and living,
heart disease but still living, non-heart disease but death, and heart disease and death. The
medical risk factors consist of age, body mass index, blood pressure levels, cholesterol levels,
stress levels. The research real data with 200 patients were from Afifi and Azen (1979). All
analyses are performed using the probit model, logit model and baseline-category logit model
run with SAS Enterprise Guide 5.1. The results show the risk factors under the probit model and
the logit model are age, blood pressure levels, cholesterol levels and the diagnosis of cardiac
ischemia, significantly at 0.05. Those factors from the baseline-category logit models are also
age and blood pressure levels, significantly at 0.05. The three generalized linear models are all
statistically adequate of fits for the data, significantly at 0.05. It is also found from odds ratio

such that the risk factors for age is 3.21266 under the logit model.

AdAgy: duuulnsln duuvasdn duuvasdaiisungugiu Jeadeidssinunsunmg lsaiila
Keyword: Probit model, Logit model, Baseline—category logit model, Medical risk factors, Heart

disease
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tJaduides (risk factors) DF ~ Wald  P-value

BP1 3 16.6550  0.0008

AGE G 3 25.0340 <0.0001

nM15190 6 wud Jadeideanedulsesuiengndnidendieisnsdiwuutuneu laun sedu
Anudulainassil 1 (BP1) ware1y (AGE_G) Midwwasienruuvziluvessydunisilulsaiiloegied
WedAyn @i 0.05 AU TENINTRINNTITNBINHITBUAIENITNAFBUVRIFILUUABIALTIBUNGNT Y

wanglunsnan 7

M13199 7 AMUTELIUNIEN DT WAEMINAFBUNITINNDS MluuaeTaLigunaugIy

Wsiinas (ﬁ ) s¥Au  DF E s_E_(B) Wald  P-value

Intercept 1 1 22587 05897 14.6693  0.0001
 ntercept 21 L0950 06305 3015 00825
©hntecept 3 1 18321 06060 9.1392 00025
CUBPI) 1 1 00527 05668 00725 07877
ey 2 1 11184 06010 34627 00628
© B 3 1 02686 05977 01959 06580
©UAGEG() 1 1 06751 04575 24777 0.1400
CAGEGW) 21 03053 05296 03324 01400
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IOg(@) = 2.2587 - 0.1527BP1(1) + O.6751/—\GE_G(1) (3)
P,(x)

log(w) = 1.0950 - 1.1184BP1(1) + 0.3053AGE_G(1) (a)
P,(x)

log(w) = 1.8321 + 0.2646BP1(1) - 0.4797AGE_G(1) (5)
P,(x)

PI(X) ° P
mmmmmmlmmmmm
P2(x)

aumstneiu (3) - (@) TuRernutaziluveadioaunlidulsaiilavar §iidiney Wieudumuiiae

ANl ungugIuaY o WUsENINNgUN 1 AU Ngun 2 fie Log(

Juauidulsaiilauazdaidiney ladsaunis (6) seluil

tog(H %)) — 10g(1X) _ 1og( 2%y
P,(x) P,(x) P,(x)
y PO
qzld log(—"=2) = 1.1637 + 0.9657BP1(1) + 0.3698AGE_G(1) 6)

2
A9E19N1INEINTAIMIEAUUUARIAEUNGUFIY LU AN (6)

= %
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o U ada ' ° 1 o &
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log(w) = 11637 + 0.9657(1) + 0.3698(1) = 2.4992
P,(x)
ety RO exp(2.4992) = 12.1728
P, (x)
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294 KKU Science Journal Volume 43 Number 2 Research

wenaniimsnensalaruinzdudalisudsuiungugiudmsugdu 4 vieszduvedauls

U

navaueIRau o aunsavirlaluiusafiuaiuil InserdediwuuasdInfiounguguainienuesaunis

@

(3) - (5) TawlNsANNAERTEILReRdnaulang o asnsaviluvinussfsifudsluduuuasInniule

o w

Uadeideesing o Naulataznuidimanaiiuusnauauniagiitud Ay nIsans

39150lMan15398 (Discussion)

ndwuulnsUnnazduuuasin nsalduusnouauasdLunysean 2 ngu wudl Auuulng
JalviAadn Somers’D, Gamma, Tau-a waz C lngdidvssanuiisanumiatu 0.669, 0.670, 0.299 uaz
0.834 MUY wazFuuuaednlia1adf Somers’D, Gamma, Tau-a way C lasildrvesninuieasiu
Winfu 0.620, 0.660, 0.277 kag 0.810 aud1ay awuiuladn danvulnstnlimivessiadffingin
TndiAsstuvesiunuuasin Jeaduiuuvanunswasiinnuadiendaiy uaniiennass plots du

WA BLAZ NSNAFBUANUYNNSALVBITADIF I UUN UL ANAIA AR DT ULAL A1 T UFIWU UL E AL
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futeyaegelitudrdneaiiin 0.05

! o a

dwduuuasdaiisungugiu uiiin P-values 3ndadesing q enagenimielndifvsenszdu
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o a ' o o aaa o
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1A
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aa a ¢ Y g g a
N3N 1 ﬂ'ﬁ')l,ﬂiqz‘iﬂ‘da%a‘da\‘mqLL‘lJi(ﬂEl‘UﬂuEls‘i fanuulnsin

o w a
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d)_l [P(X)] = -3.8550 + 0.0673AGE + 0.3537BP1 + 0.6191 CHOL2(1) - 0.4078 CHOL2(2)
- 0.00913 IHDDX(1) + 0.7495IHDDX(2) - 0.9427 IHDDX(3)
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SR o
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P(x)

m) = 0.4711 - 0.6264BP1(1) - 0.9739CHOL2(1) + 0.7143 CHOL2 (2) + 0.0933IHDDX(1)
- (X

log(
—1.1386 IHDDX(2) + 2.0480 IHDDX(3) + 1.1671 /—\GE_G(l)
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P (x)
P,(x)
P, (x)
P,(x)
P;(x)
P,(x)

o L0

2

log( )

2.2587 - 0.1527BP1(1) + 0.6751AGE_G(1)

) = 1.0950 - 1.1184BP1(1) + 0.3053AGE_G(1)

log(

og( )

1.8321 + 0.2646BP1(1) - 0.4797AGE_G(1)

) = 1.1637 + 0.9657BP1(1) + 0.3698AGE_G(1)
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